Profiling of cellular signal transduction pathways using a bead-based Western-blot*  by Templin, Markus F.
64 e u pa open proteomics 2 ( 2 0 1 4 ) 62–64
r e f e r e n c e
[1] Nagaraj N, Kulak NA, Cox J, Neuhauser N, Mayr K, Hoerning O,
et al. Molecular and Cellular Proteomics 2012;11(3).
M111.013722.
http://dx.doi.org/10.1016/j.euprot.2013.11.006
Proﬁling of cellular signal transduction pathways using a
bead-based Western-blot
Markus F. Templin
NMI – Natural and Medical Sciences, Institute at the University of
Tuebingen, Germany
The analysis of cellular signalling cascades has proven to
be a valuable approach for understanding the processes that
underlay basic cellular functions and it allows the detection
of changes that are important during disease. The proﬁling of
central signal transduction pathways requires the detection
of changes in protein expression and differences in protein
modiﬁcation or activation. In recent years, mass spectrome-
try based analysis systems showed their power by allowing
unbiased discovery approaches, whereas novel image-guided
analysis systemshave given detailed information on the local-
isation of a protein. Nevertheless, the now classical Western
blot is still the most widely employed approach. In hypothe-
sis driven research, this tool gives reliable results with good
sensitivity even from a limiting amount of sample. With the
large efforts that have been put into the generation of bind-
ing molecules for array-based proteomics large numbers of
antibodies are available and screening approaches that take
advantage of these valuable resources are of interest.
Here, we present a novel approach that uses the prin-
ciples of the Western blot (protein separation by SDS gel
electrophoresis; protein immobilisation on a solid support,
detection by speciﬁc antibodies) and combine it with a
multiplexed bead array as a readout system. The sys-
tem allows the generation of hundreds of bead-based
“Western-blot” equivalents from a few micrograms of protein
and thereby information on the expression and modiﬁcation
of hundreds of proteins is obtained. This new approach com-
bines reproducibility, good linearity with large dynamic range;
we show that the absolute quantiﬁcation of proteins is possi-
ble.
Taking advantage of our approach, we performed a
matched-pair analysis of ductal carcinoma in situ (DCIS) and
invasive ductal carcinoma (IDC) directly on the protein level.
Carcinoma cells (DCIS, IDC) were collected by laser capture
micro-dissection from one tissue specimen containing both
types of cancer cells and were analysed using our system. 160
different antibodies were employed to detect expression of
known tumour markers and to analyse the activation state
of different signalling cascades. The analysis showed that the
transition to invasiveness is accompanied with clear changes
in intracellular signal transduction.
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Targeted proteomics has emerged as the technique of
choice for the reliable, sensitive, multiplexed and accurate
quantitation of proteins of interest in complex mixtures on
large sample cohorts. This has been achieved thanks to
progresses in triple quadrupole-like mass spectrometry tech-
niques but also to the availability of heavy labeled synthetic
peptide/protein standards.
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